Date: 24 August 1999

To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.

Project: 100-BC Areas - Full Protoco! - Waste Site 116-C-2
Subject: Inorganics - Data Package No. H0445-RLN (SDG No. H0445)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H0445-
RLN prepared by RECRA LabNet (RLN). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

BOVHK5S 06/16/99 Soil c See note 1

BOVHKS | 06/16/99 Soil c See note 1 |

BOVHK7 06/16/99 Sail C See note 1 l|

BOVHKS 06/16/98 Sail C See note 1 “
e

e R e —
1 - ICP metals by 6010A (lead and total chromium); mercury by 7471

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan {DOE/RL May

1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers -

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

NOVRRRES 2ec/]
* Holding Times EDMC

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the {aboratory. The holding time

requirements are as follows: Soil samples must be analyzed within six (6)
months for lead & total chromium and 28 days for mercury.

All holding times were acceptable.
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e Blanks
Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation biank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and ali detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable although the target detection limits
(TDLs) for lead was exceeded. '

e Accuracy
Matrix Soil

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the DL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.
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¢ Precision
Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for agueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.
Eield Dupli

One sample duplicate pair {BOVHKG6/BOVHK7) was submitted for analysis. The
samples were compared using the same criteria as for a laboratory duplicate.
The RPD for mercury was outside QC limits {> 2x the TDL). Under the BHI
statement of work, no qualification is required. All other field duplicate results
were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to
ensure that laboratory detection levels meet the required criteria. The foliowing
had reported detection limits above their TDL: Lead in sample BOVHKS8. Under the
BHI statement of work, no quaiification is required. All other reported laboratory
detection levels met the analyte specific TDL or CRDL. '

¢ Completeness

Data package No. HO445-RLN (SDG No. H0445) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES
The following had reported detection limits above their TDL: Lead in sample
BOVHKS8. Under the BHI statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997,

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action .S‘amplmg and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: HO445 | REVIEWER: | DATE: 8/24/99 PAGEJ_OFJTI-I
TLI

COMMENTS: No qualifiers assigned.

COMPQUND QUALIFIER | SAMPLES AFFECTED| REASON
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, MG/KG Page_ 1 of_1
Praject: BECHTEL-HANFORD
Laboratory; RECRA LabNet
Case |sbG: Ho44s
Sample Number BOVHKS BOVHKS BOVHKT BOVHKS
Location 116-C-2 118-C-2 116-C-2 118-C-2
Remarks Al A2 Duplicats A3
Sample Date 6/16/99 6/16/99 6/16/99 6/16/99
Inorganics CRDL |Result Result Result Result Result Result Resuit Result
Chromium {totall 0.5 6.3 278 20.5 6.3
Mercury 0.05 0.11 0.04 0.16 0.02
Lead 2 4.2 11.7 14.0 4.1




Recra LabNet - Lioanville

INORGANICS DATA STMMARY REPORT 07/01/99

CLIENT: TWU-HANTORD B99-002
WORK ORDER: 10985-001-001-99%%-00

BAMPLE SITE ID ANALYTE

0031 BOVHKS Chyomium, Total

Msroury. Total
Lead, Total

=002 BOVEERS Chromium, Total
Mercury, Total
Lead, Total

-003 BOVEKT Chromjium, Total

Maroury, Total
Lead, Total

~004 BOVEXS Chromium, Total

Narcury. Total

Lead, Total

RECRA LOT #: $906L2T0

REPGRTING

RRSULT ONITS  LIMIT

6.3 ua/Ka
¢.11  Ma/xa
4.2 wa/KG
27.6 Ma/Ka
0.06 Ma/Ko
11.7 Na/Ka
29.5 ua/Ka
0.13 wa/Ka
14.0 uG/KQ
6.3 Ma/xa

.02 u Ma/Xg
4.1 u MO/FGQ

cCcCco11

0.30

0.02
3.8

0.32
0.02
3.7

8.32
0.02
3.7

0.33
0.02
4.3

DILUTION

FACTOR

senswres
1.0
1.0
1.0



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
L 8 ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

. Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-002 W.0.# : 10985-001-001-9999-00

RFW# : 9906L.270 Date Received: 06-19-99
SDG/SAF# : H0445/B99-002

METALS CASE NARRATIVE

1. This narrative covers the analyses of 4 soil samples.

2. Samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.
4 The cooler temperature has been recorded on the Chain of Custody.

5. All Tnitial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL).

7. All preparation/method blanks were within method criteria {less than the Practical Quantitation
Limit (3X the IDL) or samples greater than 20X MB value). Refer to the Inorganics Method
Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All ]aboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10.  All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

* The results presented in this report relase only to the analytical testing and conditions of the samples at receipt and during storage.  All pages of this report arc integral parts
of the analytical data. Therefore, this report should only be reproduced in s entirety of | 5 pages.

000013 e
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11.  The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD)
controf limits. Refer to the Inorganics Precision Report.

12.  For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less~certain quantification.

C ke . 4-1-98

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

mid'm06-270
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

 INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
Lea

VALIDATION A B
LEVEL:
PROJECT: [/(, —C ~2_ | DATA PACKAGE: HouUd S
VALIDATOR: L | LB: (L ecppA DATE: ¥]23[6%
CASE: SDG: o Y
ANALYSES PERFORMED

0O cipace O CLP/GFAA O clPMg ) CLP/Cyanide - o 0

-848/1CP O SW-848/GFAA W-846/Hg O sW-846 o a

Cyanide

SAMPLES/MATRIX (B ouctks  Royvrkl  @AVITE7  ROVUIKE

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?
Is a case narrative present?
Comments: ’

2. HOLDING TIMES

Are sample holding times acceptable?
Comments:

Yes ) No

N/A




WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? . ... ... ... ... Yes
Are ICP interference checks acceptable? . . . . .. ... ... Yes
Were ICV and CCV checks performed on all instruments? . . . . . Yes

Are ICY and CCV checks acceptable? . . . « ¢ ¢ ¢ ¢ & « o & . Yes

Comments:
4. BLANKS .
Were 1CB and CCB checks performed for all appHcab-ie analyses? Yes No [N/
Are ICB and CCB results acceptable? . . . . . v v v v v « v « Yes No \N/
Were preparation blanks analyzed? . . . . ., ... ... . ... @ No N/A
Are preparation blank results acceptable? . . . . . . . . . . . No N/A
Were field/trip blanks analyzed? . . . . . . . . o « « .. . . Yes (No) N/A
Are field/trip blank results acceptahle? . . . . . . ... . . Yes No @

Comments:____ Gaef s T DL

5. ACCURACY
Were spike sampies analyzed?

o.oocloo.oo--no-- No N/A
Are spike sample recoveries acceptable? . . . .. .. @ No

Were laboratory control samples (LCS) analyzed? . .. ... .. Yes HNo /A
Are LCS recoveries acceptabie?

Comments:

L L] ”* L L - . L] - L] L] - Ll L] . - Yes No /

et ©00018
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
6. PRECISION

Were laboratory dupiicates analyzed? .. ... ... .« e e e s

Are laboratory duplicate samples RPD values acceptable? . .
Were ICP serial dilution samples analyzed? . . ... e e e
Are ICP serial dilution %D values acceptable? . . . .
Are field duplicate RPD values acceptable? - .
Are field split RPD values acceptable?

* * * a = 2

L] L] . - *. @ - - L] L] L] L]

e No N/A
. o' N/A
. Yes No
. Yes No
. GEE§ No A

Comments =___\ﬁ\_vs&ujM T .

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . ..
Are duplicate injection %RSD.values acceptable? . . . . .
Were analytical spikes performed as required?
Are analytical spike recoveries accepfable? ..
Was MSA performed as required? ... . . . . .. ... e e
Are MSA results acceptable? . . . . .. . .
Comments:

.« Yes No

. . Yes No

. Yes No
. Yes No

. Yes No

. Yes No

-

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?
Are all results supported in the raw data?
Are results calculated properly?
Do results meet the CROLS? . . . . . . . v . v v v v v o't .

Comments: M _ A J&\ bk

- L * - L] L] L] L] Ld

Ll L ] . [ ] - L ] L L] - L] » L L L]

. No N/A

. Yes No
. Yes No

. Yes (:E) N/A

K (00019



Recra LabMet - Licavillae

INORGANICS METHOD BLANK DATA SUMMARY PAGR 07/01/99

CLIENT: TNU-RANFORD B99-002
WORK ORDER: 10385-001-001-9999-00

SAMPLE SITE ID AMALYTE

BLANKL $ILO41I-MB] Chromium, Total
Leaad, Total

BLANK] $3CO186-MD1 Marcury, Total

RECRA LOT #: 3904L270

ATPORTING

LIMIT

-

8,38 u WA/¥G
4.1 u Wa/Ka

0.02 u Ma/Ka

000020

" 9.38
4.1

DILUTION

FACTOR

anEaEnen
1.0
1.0

1.0



Recra LabMat - Lionville

INORGANICSE ACCURACY REPORT 07/01/%9

CLIENT: TWO-HANFORD B$3-002 , RECEA LOT Wi 99065370
WORK ORDER: 10905-001-001-9999-00
SPIXED INITIAL SPIKED DILUTION
SANPLE  SITE ID AMALYTE SAMPLE RESULT  ANOUNT \RECOV FACTOR(SPK)
agEn L L ' .. .........
-001 BOVEKS Chromium, Total 23.4 5.2 1.6 9.9 1.0
Maroury, Total 0.28 8.11 0.17  e1.9 1.0
Leaad, Total 46.4 4.2 46.6 90.6 1.0
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Date: 24 August 1999

To: Bechtel Hanford, Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Site 116-C-2

Subject: Radiochemistry - Data Package No. H0445-TNU (SDG No. H0445)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
HO445-TNU which was prepared by Thermo NUtech (TNU). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

Sample ID | Sample Date' | | validation: Anslysis
BOVHKS 06/1.6199 Soil c See note 1
BOVHKG 06/16/99 Soil Cc See note 1
BOVHK7? 06/16/99 Soil c See note 1
BOVHKS 06/16/99 ‘Soit c - See note 1
S I IR R

1 - Gamma spectroscopy; alpha spectroscopy {isotopic uranium, isotopic plutonium and americium-
241); total strontium; nickel-63.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May

1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES
. Holding Times
Holding times are calculated from Chain-of-Custody forms to determine the

validity of the results. The maximum holding time for radiochemical analysis is
6 months with liquid scintillation requiring analysis within 7 days of distillation.

0oocoe1



Due to the analysis not being conducted with the SDG, all isotopic plutonium
results in sample BOVHKS were qualified as estimates and flagged “J”.

All holding times were acceptable.

Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis resuits
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample resuits above the
MDA and greater than five times the highest blank concentration are not
qualified,

All blank results were acceptable although the detection limit for uranium-238
(GEA) exceeded the target detection limit (TDL).

Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
+3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radiocisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being quaiified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to the LCS not being analyzed with the SDG, all americium-241 results
were qualified as estimates and flagged “J”.

All other accuracy results were acceptable.

Precision

AnaIYticaI precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
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assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicabie control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the

applicable control limit, associated results are qualified as estimated detects or
estimated non-detects. ‘

All duplicate results were acceptable.
Field Dupli S I

One pair of field duplicate sampies {samples BOVHK6/BOVHK7) were submitted
to TNU for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The following RPDs were outside QC limits: strontium-90 (67 %!},
radium-228 (31%) and thorium-232 (31%). Under the BHI statement of work,
no qualification is required. All other field duplicate resu!ts were acceptable.

* Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The reported detection limit
exceeded the TDL for the following: uranium-238 {GEA) and europium-1565 in all
samples; plutonium-238 in sample BOVHKDS; americium-241 (GEA) in sample
BOVHKS8; and uranium-235 (GEA) in sample BOVHK7. Under the BHI statement
of work, no qualification is required. All other reported laboratory MDAs were
at or below the analyte-specific TDL or contract specified MDA. '

¢ Completeness

Data Package No. HO445 (SDG No. H0445) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

Due to the analysis not being conducted with the SDG, all isotopic plutonium
results in sample BOVHKS were qualified as estimates and flagged “J”. Due to the
LCS not being analyzed with the SDG, all americium-241 results were qualified as
estimates and flagged “J”. Data flagged “J” is an estimate, but under the BHI
validation SOW, the data may be usable for decision-making purposes. All other
validated results are considered accurate within the standard error associated with
the methods.

The reported detection limit exceeded the TDL for: uranium-238 (GEA) and
europium-155 in all samples; plutonium-238 in sample BOVHKS; uranium-235 in
sample BOVHKS8; and uranium-235 (GEA) in sample BOVHK7. Under the BHI
statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

uJ

UR

Indicates the compound or anailyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes. ‘

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes. '

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC
deficiency.

HU U



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H0445 | REVIEWER: | DATE: 8/24/299 PAGE_1_OF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON

Isotopic plutonium J BOVHK5 Not analyzed
with the SDG

Americium-241 J All | No associated
LCS

g - — ;I
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Appendix 3

| Qualified Data Summary and Annotated Laboratory Reports
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010000

R_ADIOCHEMISTRY ANALYSIS, SOIL MATRIX, {PCi/G) Page__1 of_1
Project: BECHTEL-HANFORD
Laboratory: TNU
Case |soa: Hoaas
Sample Number. ' BOVHKS BOVHKS BOVHKY BOVHKS
Location 116-C-2 116-C-2 116-C-2 116-C-2
Remarks Al A2 Duplicats A3
Sample Date 06/16/99 08/16/99 06/16/99 06/16/99
Radiochemistry CRDL JResult A [Resit |Remut Q |Rest 2 |Result Result Result Result Result
Uranium-234 0.1 0.344 0.445 0.418 0.446
Uranium-235 0.1 0.040]u 0.031 0.029 0.038
Uranium-238 0.1 0.411 0.475 0.415 0.431
|Pturonium 228 0.1 0.006}UJ 0.123 0.153 olu
[Phutonium-239/40 0.1 0.030[L 1.30 1.49 0.145
{NGokel-63 20 30.0 465 540 53.5
|amesicium-241 0.1 0.038]uJ 0.854 0.710]J o0.063]J
|strontim {total) 1 0,182 6.18 3.07 1.98
Potassium-40 11.9 2.0 13.2 1.2
Cobalt 60 0.05 1.64 2.2 11.1 0.755
Casium 137 0.06 1.04 23.0 22.9 1.34
Europium 152 0.1 uju 29.6 25.5 2.19
Europium 154 0.1 uju 3.29 2.73 0.264
Europium 155 0.05 ulu u ulu vju
Radium-226 0.475 0.412 0.416 0.446
Radium-228 0.607 0.449 0.815 0.542
Thosiom-228 0.614 0.727 0.686 0.594
Thorium-232 0.607 0.449 0.615 0.542
Americhm-241 (GEA) 0.1 uju 0.478 0.501 uju
Uranium-238 (GEA] 0.1 uju U ulu ulu
Uranium-235 [GEA} 0.1 ufu U ulu ulu




TMA/RICEMOND
SAMPLE DELIVERY GROUP HO445
H906127-01
DATA SEAXET

SDG 2130
Contact Xavin . Johngon _

Client/Case ne HOR(RRM e SRGHOMMR
Concxact IRR:ZRR-207223 ...

Lab sample id N206127-03

Client ssmple 14 BOVHKS

Dept samplie id 7150-003 Location/mMatrix 100-BDC 126-C-2A . SOLID

Received 06/21/99 Collected QG/16/99 07;:43

¢ solids _37.5 Custody/SAF No B22-003:332... 322:002

. : WESULT 2¢ IRR . MDA DL CKTALY ~

AMALYTE CAS ™0 pci/g  (CoUET) pci/g pci/g FIERS TEST
Uranium 233/234 U-233/234 0.3¢¢ 0.1 0.088 1.0 &* v
Uxapium 23% 15127-9¢-1 0.040 0.054 9.10 1.0 v v
Uzanivm 238 U-218 0.413 9.14 0.08s 1.0 A" v
Plutonium 238 13981-16-3 0.006  0.059 0.11 2.0 o T o
Plutcnium 239/240  PU-239/240 0.030  0.036 0.066 1.0 vy mw
Wickel €3 . 13902-37-¢ 20.0 1.9 1.9 . 30 ‘NI_L
Americium 241 14896-10-2 0.03¢  0.041 0.07¢ 1.0 vT .
Total strontium SR-BAD 0.102 0.1 0.23 1.0 ab n
Potasaium 40 13966-00-2 1.9 0.40 0.23 ’ GAM
Cobalt 60 10198-40-0 1.64 0.061 0.036 0.050 GAM
Cesiun 137 10045-97-3 1.04 0.049 0.040 .20 GAM
Europium 182 14603-23-9 o 0.07¢ 0.0 © aan
Buropium 154 15848-10-1 ] 9.09¢ 0.0 U G
Europium 155 14331-16-3 v 0.083 0.10 <] GAN
Radium 236 13982-63-3 0.475  0.060 0.061  0.10 GAM
Radium 228 15262-20-1 0.£07 0.1¢ 0.16 0.20 GAM
Thorium 224 1427¢-82-9 0.614 0,032 0.036 GAM
Thorium 232 ™-232 0.607  0.14 0.16 aAM
Amaricius 241 14596-10-1 v 0.033 v GaM
Uranium 239 v-238 o 4.7 o AN
Uranium 235 15117-96-1 v 0.001 o aau

100 BC Areas- Full Protocel

qhﬂkf

Lab 14 DANC
Procacol gangord

. DATA SERETS Version ¥Yer 1.0
Fage 1 Yorm DVD-D3 _
SMBEARY DATA SECTION Version 3,06
~ age 12 Report date D9/10/99
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TMA/RICENOND
EANPLE DRLIVERY CROUP HO4E5

H$06117-03 BOVEK?
DATA SBSHEET
sbc 7380 Clienc/Case po Hanfogd . SDG-HD443
Contact m—um—_ cmu‘cn mw——

Lab sample id }90€127-03
Dept sample id 7200:003
Received 08/21/9%
% solids _97.7 _

Cliant sample id ROVHE?
Locacion/Maerix J0R:BC 20€-C-2A. . SOLID
Collectad 06/26/29 00,05
Cuscody/SAY No P23-002°242 . N93-002,

RSIIT 2¢ ERR - MDA L QUALT - .

AMALYTE Cas 30 pci/g (cousT) peilg pci/g FIERS TEST
S — s ——— i N

Uzranium 233/234 T=233/234 0.410 0.047 0.018 1.0 2 u
Uranium 238 15137-96-1 0.029 6.01¢ 0.011 1.0 i |
Uranium 238 U-238 0.415  0.047 0.011 1.0 y o
Plutenium 234 13981-16~3 0.183 0.052 0.038 1.0 V4 FU
Pluteniun 239/240 PU-233/240 1.49 0.17 6.035 1.0 »
Wickel €3 139¢1-37-0 840 7.3 2-1 30 nI_L
Americium 241 14896-10-2 0.7:0 o0.09y 6.0y 1.0 & T
Total Strontium SR-RAD 3.07 0.18 0.12 1.0 f 3 ]
potassium 40 13966-00-3 13.2 0.a7 0.24 GAM
Cobalt €0 10198-40-0 11.1 0.030 0.03¢8 a.050 GAM
Cesium 137 10045-97-3 2.9 0.1 5.070 0.10 GAM
Burcpium 152 146083-23-9 5.5 0.16 - I 0.10 GAM
Burcpium 154 15588-10~1 2.7 0.23 0.2 0.10 - GAN
Buropium 155 14391-16-1 2.213 0.10 L] Gt
Radiux 22€¢ 13902-63-) 0.416 0.070 0.091 0.10 GAM
Radium 229 15262-20-1 0.615 0.18 0.2 0.20 G
Therium 220 14274-02-9 0.686 °  0.049 0.073 GAN
Thorium 232 TR-232 0.415 0.18 8.21 G
Amsricium 261 314596-10-2 0,501 0.097 0.18 QAN
Uranium 238 T-228 ] . 0 GAM
Uxanium 225 15117-9€-1 i ] 0.1% v QaM

100 BC Arsas~ Full Protocol

" DRYA SHENTS
Page 3

Page 13

00G013

|45

9 f¢3

Protocol Hanford
Version Yer 1.0

m*“llﬂ.‘——— N

Repart date 03/30/22




TMA/RICHEHNOND
SANPLE DELIVERY GROUP HO445

H906117-04 BOVHEER
DATA SEHEERT
- 696 2230 Cliant/Case no Eanford . JDG-HOsAS
Contact Xavii . Jobnzon Contract TRP-§RR-207928
Lab gsamples 14 N30§337-04 Client sample id

Dept sample id 2150-004 Lecation/Matrix 200-BC 238-C=2A  SOLID

Received 06/22/99 Collected 0£/16/29 08333

® solids 97,3 Custody/SA? ¥o B20:003-212 §29:002

‘RESULT 2 MER . MDA nL COALI-
AMALYTE CAS WO »ci/g  (coumT) pci/g pcl/g FIERS  TEST
b —

Uranium 233/234 U-233/234 0.4¢6 0.088 0.035 1.0 V.4 o
Uranium 238 1%117-96-1 0.036  0.027 0.034 1.0 I'4 u
Uranium 239 U-238 0.431  0.084 0.028 1.0 A& v
Plutonium 238 13381-16-3 Q 0.013 0.036 1.0 v U
Plutonium 235/240 PU-238/240 0.148 ¢.0e? 0.03¢ 1.0 P PO
Nickel 63 13981~37-8 £3.5 2.7 2.2 30 1T »I_L
Amaricium 241 14596-10-2 0.063 0.028 0.021 1.0 I o an
Total Strontium 8R-RAD - 1.9% 0.16 0.12 1.0 B
Potassium 40 135966-00-2 11.2 0.3 0.16 GAM
Cobalt ¢o 10198-40-0 9.7885  0.032 0.022 0.080 GAM
Casivm 137 20045-97-3 1.34 0.040 0.03) .10 aaM
Buropium 1%$2 14683-22-9 2.29 0.082 0.063  0.10 GAN
lu:npiup 184 15588-10-1 0.264 0.067 6.672 Q.10 A
Buropium 185 14391-16-3 v 0.050 .10 U GAM
Radium 226 12902-63-3 0.446  0.048 0.048 0.10 GAN
Radium 220 15262-30-1 0.542 0.090 6.1 0.20 GAM
Thorium 234 16274-82-5 6.5%4 - 0.039 0.035 GaM
Thorium 232 TH-232 - 0.542  0.0%0 0.11 GaM
Araricium 241 14896-10-2 ] 0.20 L] GAM
Uraniums 238 v-238. v 3.3 v aaM
Uranium 238 15117-96-1 o v L

0.10

100 BC Arsas- Mull Protoeel

. DATA SHEETS
Page 4

SUBARY DATA SRCIION

Page 14

00014

q{:zl‘if

lsb 14 ANG
Protocol Nanfozd .
Versice VeI 1.0

Vezsion .06
Report date 02/10/39




Appendix 4

| Laboratory Narrative and Chain-of-Custody Documentation

000015



Thermo Nutech Bechtel Banford Inc.
W.0. No. N9-06-117-7150 SDG H0445

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0445 is composed of four solid (soil) samples
designated under SAF No. B99-002 with a Project Designation of: 100 BC Areas - Full Protocol.

The samples were received as stated on the Chain-of-Custody document. Any discrepancies are
noted on the TNU Sample Receipt Checklist. A complete set of data was transmitted to Bechtel
Hanford via fax on July 11, 1999,

2.0 ANALYSIS NOTES

2.1 Americiuim-241 Analyses
No problems were encountered during the course of the analyses.

22 Gamma Scan Analyses
No problems were encountered during the course of the analyses.

23 Total Strontium Analyses
No problems were encountered during the course of the analyses.

24 Isotopic Uranium Analyses
No problems were encountered during the course of the analyses.

2.5 Isotopic Plutonium Analyses
No problems were encountered during the course of the analyses.

2.6 Nickel-63 Analyses :
No problems were encountered during the course of the analyses.

6CG016



- et UE LT LU XISAMPLE ANALYSIS REQUEST B99-002-112 l"'ﬂ Loy
Collector Company Contact Telephone No. Project Coordinator
R Fahlberg/R Kerkow R Coffman 3716425 TRENT, 5 Price Code Data Turpsaround
I*roject Designation ‘ Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocoi 100 BC 116-C-2A B99-002
{tce Chest No. Field Logbook No. Method of Shipment
ERC 99 003 EL 13273 g .
Fhipptd To - Offsite Property No. BHI of Ladiag/Alr Bill No.
169 Y A (67 92355/5S2. D76
N )
A Rlec.2p 2 éoo
POSSIBLE SAMPLE HAZARDSREMARKS Noae Nome Cool 4C None None
Preservation ’
S D & H O Ll,l—ts Type of Container d *G G G G
No. of Contziner(s) ! ! ! ! t
Specisl Hapdling and/or Storage Volume 20l ol | 1zl %0mL 1 1900l
Acivity Scan
SAMPLE ANALYSIS
g Sample No. Matrix * Sample Date Sample Time
CHBoVHKS Soi 6 1699 oy | X
a/ BOVHKG Soil b9 loRos | X
“IBovHK7 Soll 4 99 O% o5 X X
= - T " ’
1B2VHKS Sol £46-99 |logse. | x | x X RBoTus 5
[SPECIAL INSTRUCTIONS Matrix *
CHATN OF POSSESSION Sign/Print Names (1) Asericium-241; Isotopic Plutoaim; sotopic Uraaiun; Sioutium-89,90 — Total Sc ;o-lw
T inquished By Dute/Time | 14 o "“’é‘::. Spectroscopy {Cesiem-137, Cobalt-60, Europiwm-152, Esropium Vapor
- - b ™ ] > l’zg 'l“, |
F J (-&, #1691 (Ezzropim-;SS};GmnIS:ec-m-on {Americium-241, Uraniom-238) - e
132 *aquished By Date/Time
RgF [C 6[899 /ocw SLgre HEE 3 £20 | pusseime cunirtstBic 70 sas coc
R -qmshﬂll!v y Dute/Time
#L-— =X e (5-J¢
':qlusllcd By Daufrune Date/Time
Sk Ex E-19-28 10345 JA Lprsc s-BH 0 -
| L-\Bomronv"lleodvedny Title Date/Time
SECTION
[FINAL SAMPLE | Disposal Metbod Disposed By DuiefTime
. DISPOSITION




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST
Lt

VALIDATION A B @ D £
LEVEL:

PROJECT: | i, ~C -2 ] DATA pAcKAGE: el Hou s
VALIDATOR: YL ( Lae: TR0 oATE: €/20/4$
CASE: SDG: ¢ 45

ANALYSES PERFORMED ‘
S |[rmse | Orwbmetenes [t | Foeme
O Total Uranium O Redium-22 O Tritiuen Miey
SAHPLES/MATRIX /H0N H-KS “Rovii(  RovHk7 RovHEs

_So'y
1. Completeness . . . . o ¢ @ o i i i i vt b et e s e :\Wriﬂ/A
Technical verification forms present? , , . ... ... . ..Yes No' N/A

Comments:

2. Initial Calibration ... . .. ..

[ ] [ ] L] L] L » L] L L - - - L L] .FN/A
Instruments/detectors calibrated within
one year of sample amalysis? . ... ... ......Yes HNo WN/A

Initial calibratfon acceptable? . . ... ..........Yes No N/A
Standards NIST traceable? . . . .., .., ......:...Ys No N/A

Standards Expived? . . . . ... ... ..,.........Yes No MNA

Comments:

,ﬂgg 000149



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration

Calibration checked within one week of sample

Calibration check acceptable? . .. . ...
Calibration check standards NIST traceable?
Calibration check standards expired?

*« @+ @

Comments:

- L] & L] - L] - LJ - Ll L » * -

analysis?

- - L] - L] -

- L

* @

- L

N/A
N/A
N/A

4. BIanKS « v v o v v w v u ..

Method blank analyzed? . ., .. ... ...
Method blank results acceptable?

Analytes detected in method blank?
Field blank(s) analyzed? ... ... ...
Field blank results acceptable? . . . . . .
Analytes detected in field blank(s)?
Transcription/Catculation Errors? . .

Comments: ) 2333y + V3¢ Qapes mo 9ol rea)

.-

e v e s e .. ONA

N/A
N/A
N/A
N/A
N/A
N/A
N/A

%ﬁgf——ieirw*—w—rw—#—erm =3 <
SBFY —
B, MAEriX SPIKES « & v v v v e e e e e e e e e e e ....‘*F.N/A
Matrix spike amalyzed? . . . ... .. ... ¢¢c......Yes No N/A
Spike recoveries acceptable? . . .. .. ... .......Yes No NA
Spike source traceable? . . ., ., . . . ... ... ......Yes HNo N/A
Spike source expired? . . . . . . ... ... ... .....Yes No N/A
Transcription/Calculation Errors? . e v s e s e s Yes No N/A
Comments: A6 G v@

000 0<0

- e mm Em N WS BF BF BN W OW T W W W W = W W




WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples .,

LCS analyzed? . . . « ¢« ¢« & & o .
LCS recoveries acceptable? . , .
LCS traceable? . . . . .. ...
Transcription/Calculation Errors?

*

*

o-.ooccoo'-oDN/A

&

...-..lYes No
.-.-...Yes "0 ‘

Cc:mentsw '
w4 LCS X ron welsig T

7. Chemical Recovery . .. . . .

Chemical carrier added? . . . . .
Chemical recovery acceptable? ..
Chemical carrier traceable? , . .
Chemical carrier expired? . .. ..
Transcription/Calculation errors?

Comments:

. ]
L »
@D
{

= =
o 0
_— &
> =

8. Duplicates ... ... ...

Duplicates Analyzed? ... ...
RPD Values Acceptable? .. . ..
-Transcription/Calculation Errors?

-

]

-

e e e e ... ONA

SR

- 'l L] - - . L] Yes "o

Comments: W

KA

oogez21



e mw W T TWW A REYV. L

9. Field QC Samples . . & ¢ & 4 v 4 4 v 4 o o o o o & o o .....C.IN/A

Field duplicate sample(s) analyzed? . . . . « « « « « & « . N/A
Field duplicate RPD values acceptable? . ... . ... ... Yes @ N/A
Field split sample(s) analyzed? . . . . . ... ... .... Yes (IE)
Field split RPD values acceptable? ., ... ... . .« ... . Yes
Performance audit sample(s) analyzed? . . . . . . . ... .. Yes
Performance audit sample results acceptable? . . ... ... Yes dﬁ
Comments: (327 Sf-90 — G700 Cor2y’

.

10. Holding Times

Are sample holding times acceptable? . .. . . . .. . .. @ No N/A

Comments: BOUH(‘}," No¥ e~ wolSDG a
(‘_50‘)‘9#11 T\D

11. Results and Detection Limits (Levels D&E) ... ....... ON/A
Results reported for all required sample ana'lyses? o v e . No NEA

Results supported in raw data? . ... .. .. ... . ... Yes No
_ ResultsAcceptable. * e e o 4 s 6 s e s e s s e No N/A
Transcription/Calculation errors? . . . . . .« . . . . . .+ Yes No

MDA's meet required detection Timits? . .. ... ... ... Yes No N/A
Transcription/calculationerrors? . . . . . .. ... ....Yes No

Comments:_pya3¥ () Cotio Turs () Bu-Lss (\) 235 (%)
02 g | e v Ui g Anad
EuUr%s VLS soq €u-155

AT

0CGoz2

,,_,L_. 23 §3'%)

IH




TMA/RICHMOND
SNODLE DELIVERY GROCF o445

N30611%-07 BOVEYS
DUPLICATE
mc 2150 Clienc/Casa no mm__.._m:m:...
Contact Exvin O Johneon ... Case ro TRD-SRR-2N7NZE...
DUPLICATE ORIGTINAL

lan sample 14 N30€127-03_

Dept saspls id 2350-007 Dapt mample id JT030-081 Lacacion/Macrix 10g- aCs R
laceiwved Q6/23008 Oollsctad 08/26/99 07:43
N solias 97,0 . Yoolide 373 Custody/SAT Mo D32-002-133 . R2D-C03
DOPLICATR 2¢ IR NDA mt. QOALI- ORIGTIMAL 32v BRR MDA QGILI~- =D 3¢ WROT
AMALYTE pCi/g (OOt pCi/e pCi/g Tes IR pCi/g  1COOMT) pci/g FIERE ¥ 0T LI
ceanium 233/3234 0.362  0.3% .12 .0 3 ] 0.34¢ 0.2s 0.085 4 ] (1}
Traniun 234 o.oM  0.038 9.1 1.0 ] ] 0.080  0.05¢ 010 © .
Granium 326 6.3 0.1 g.11 1.0 J u 0,431 ©.1¢ 0.085 ¥ - S ; 3
Pluconium 238 «0.007 0.013 0.051 1.0 o » 0.90§ ¢.038 6.3 U -
Plucaniue 239/240 0.020  0.040 p.bée 1.0 ) 0.030 o.03é 0.066 © -
Niekal §3 1.1 3.9 a.6 30 u L 0.0 1.9 1.9 4 2
Aaprictum 241 9.03) .02} 9.023 3.0 J M 0.0%8 0.041 o.a% 01 s Mm
Total Stromgium 0.09 9.10 a.10 3.0 ] a0 0.182 0.11 0.23 v &2 Af
Pocasaiam <0 ii.0 0.3¢ 6.10 axx 11.9 9.4e .23 ] 2
Cobale d0 3.50 6.038 0.0320 o.e50 AN 1.8e. 0.061 6.034 s W
Canium 33T 1.08 8.82¢ 9.0a20 .10 G 1.04 0.049 9.000 « N
Parepium 132 .48  0.01% 8.820 g.2e O -] v g.01 U 3 1
Buropium 184 v 0.040 0.0 © L o p.0%4 U -
turopium 186§ . L] 0.040 .l 9 [ L ] D.053 © - .
2adtum 226 .030  0.036 o.030 o.10 ane 0.47%  0.060 .08} b I |
fadism 228 0.580 0.07 0.000 0.38 aaM o.507 0.14 0.34 s 2
Thoriva 228 9.608 .01} 0.0%0 AN a.€2¢  0.032 0.03¢ 2 9
Thovium 232 0.590  b.273 o.on0 ana 0.807 0.4 0.1f s =
Mmericivue 243 v 0.540 v G o 0.033 ¢ -
Ursnium 238 ] 2.0 ] GAM u 4.7 v -
Teanium 398 v 0.050 . qan v o.083 ® -
100 BC Aveas- Full Prococol
QC-DUPHL Y1128
Lab 404 DG
Procoss) MELGTE...
OUPLICATRS Varsioo Yer l.gl.
Page 1 Rozwm INLIOE.
SUWRY DATA SECTION Yersico 2,06
Pads 10 hepore dase Q3/A0/23
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TMA/RICHMOND

SNWLE DELIVERY GOV Bosss
MH05117-06 ) lab Cootxol Sasple
LABR CONTROL SAMPLE
0N e Clianc/Case mo Nagfopd . SOGAOMAS

Lab saeple 14 XROEAIZ-05.

Coss mo ZRpaER-qomIE

Client sample 14 13b Concro) Sequls ot

Depc awple id I1E0-005 ., Material/macrix LR |
SAr o }23=003

ARSTIT 2¢ IR A R CUALI- AIDED 3/ ERR IERC 3¢ LIEG PAOTOONX,
ALYTE Jet/g  (COND)  poi/y  pCl/g  FIERS  TRET pOi/s »Ci/y v TOM)  LDOTS
Uranivm 232/234 .46 0.22 8.i0 1.6 v “n 0.29 M a-122 0120
Oraniva 238 3.2 6.19 0.0 1.0 v 3.52 60.3¢ ”? B8+113 80-120
Uranius 134 $.67 o.m 0.0 1.0 u 5.ad 6.21 $7  es-a2 e0-1d0
Plutcnium 239 1.7 o.81 0.040 1.0 w | 1.3 ¢.aF 104 85-15 00-128
Plutanium 339/240 12.4 ..05 - 0,047 3.0 m | 1.9 0.1 104  #8~2i5 #8230
Wicksl €3 170 4.0 1.9 30 X3 _L| 260 6.7 101 83-117
Mmariaius 343 5.4 0.63 0.025 1.0 M | 10.8 0.42 0 #7-113 00-2320
Total Stroncivm 4.0 0.37 0.10 2.0 o | az.s e.50 112 az2-110
Cobalt 60 0.210 8.019 0.030 0.039 QM 0.30) 0.008 103 73+137 H3-120
Canivm 137 0.2% p.017 0.010 0.1p am | 0.an 9.008 108  13.137 #8120

100 BC Areps- Full Preteccl

9C-1£3 I112)

LAR CONTROL SANFIRS
fage 1
SOO0RY DATA SECtewt
Page 9

000024



NPO6117-06

TMA/RICEMNOND
mmm Ho44S

KETEOD BLAXK

Method Rlank

SDG 7380

Contact Kevin ¢, Johneon

Lad sample id F06317-0§

Client/Case no Nanford . ERG-FQ4s
Contract IER-5BB-307928 _

Client semple id Mathod Blank

Dept sampls Ad 7150-006 macerial/Matrix SQLID
' SAY Mo §23-002
| ZESULT 10 ERR MDA UL QORLY -
ANALYTE CAS MO pCi/g  {COUNT) pCi/g poi/se FIERS TRST
aai—— A
Yranium 233/234 U-233/234 0.014 0.010 0.014 1.0 3 v
Uranium 235 15117-96-1 0.00% 0.009 0.012 1.0 v U
Uranium 238 U-239 0,012 0.008 0.010 1.0 3 -4
Plutonium 238 13981-16-3 0.003 0.006 0.024 1.0 v ]
Plutcnium 239/240 PU-233/240 0.003 0.006 0.024 1.0 g w
wickel 63 13981374 0.449 1.2 2.0 30 v NI_L
Amaricium el 14396-10-2 -0.013 0.016 0.03¢ 1.0 4 an
Total Strontium SR-RAD -0.081 0.10 0.10 1.0 v SR
Potassium 40 13%46~-00-2 o 6.0 ) OAM
Cobalet 60 10198-40-0 ] 0.007 0.050 U GAM
Cesiwm 137 10045-97-3 U 0.007 0.10 o Gax
Europium 153 14603-23-9 o 0.020 0.10 .} GAn
turopium 154 15585-20-1 -4 g.020 8.10 u GaM
Buropiun 135 14391-16-3 o 0.030 0.10 L GAN
radiun 226 13982-€3-3 ] 0.010 0.20 o [V
Readium 228 18262-20-1 -] 6.030 0.20 v GAM
Thorium 229 14274-83-9 v © 0.009 T GAN
Thorium 232 TH-232 v 0.030 v GAM
Amsricium 243 14596-20-2 v 0.020 o GAM
Uranium 238 v-238 g 0.80 o GAM
Uraniums 238 18117-96-1 v 0.030 ] GAN

100 BC Arsas- Tull Protocel

QC-RALANK 31124

METHEOR MLANKS
Sage 1

Page o

Lad 14 Z2MANC
Protocol Hanford
Version Yer 1,0
Yorm DVD-DE
Version 3 .06

Rapore date 09/20/99

000025




YT " y . reae TRHNSMISSION REgJLT REPORT sersessssvnssnesens { SF 13 *S9 @3: 2EPM Y errrsravssssinee

BHI S&D MANAGEMENT 589 372 9487

CALUTO) sssssesssssssssrsrns
THE FOLLOWING FILE(S) ERASED
FILE FILE TYPE OPTION TEL MNO. PRGE  RESULT
821  MEMORY TX 3729447 8383 OK

ERRORS
1) HANG UP OR LINE FAIL 2) BUSY - 3) NO ANSWER 4) NO FRCSIMILE CONNECTION

Bechisi Hanford, Inc.

3350 Gaorge Washington Way
Richiand, WA 39382 BHI Sample

Afin. BHI Sarmple Management
3180 George Washington Way
MSIN: HS-03 ‘
Phone: 375-9430

FAX: 372-9487

Management

v Clawde Slagey  tom Teaucfe Duwgoo,

Fo 31T Pesen 23 3
Phone: _ Datas 4//3
Ret CCt '

Ourgent K{ForReview [ Please Comment [IPiease Reply [l Pieasa Recycie



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352 BHI Sample

Management

Attn: BHI Sample Management
3190 George Washington Way
MSIN: H3-03

Phone: 375-9439

FAX: 372.09487

Fax

vo: [ laude g‘[’&é&\;{ From: J“‘ﬂﬂﬂe bu.u(a,«.\
e 312 W Y] Pages: 3

Phone: nm:é q ! 1%

Re: cc:

O Urgent KFor Review [ Please Comment L[] Please Reply ] Please Recycle

® Comments:

Clauge — hewe s e validatows A(slmsiﬁm
ot youve  Commest i ,mufia dnmf?{‘h\/
stckiow  of  Validation tepowt e SDg HrYys

_CLLE*L— ?—\, ~ &@Aaﬂ(




- 1. Date 2. Review No.
Review Comment Record (RCR) fow No
8/31/99 BHI/QA99018
3. Project 4. Page
Waste Site 116-C-2 Page 1 of 1
5. Document Number{s¥ Title(s) 6. ProgmmiPtoject}' 7. Reviewer 8. Organization/Group 9, Location/Phone
Building Number
H0445-TNU&RLN (SDG No. H0M45) 100.BC Aress - Full Claude Stacey BHI/QA HO- 16/372-9208
Protocol — Waste Site
116-C-2
17. Cowrment Submittal Approval: 10. Agreemzd wilh indicaied comment disposition(s) 11. CLOSED
Otganizalion Muaget (Optional) Reviewer/Polel of Comact ReviewerPolal of Contact
Date Date
Aulhor/Originatos Aulhor/Origiaatos
12. | 13, Comment(sVDiscrepancy(s) (Provide technical justification for the 14,
ltiem | comment and detailed recommendation of the action required o correct/ Hold 16.
resolve the discrepency/problem indicated.) Point ] 15. Disposition {Provide justificstion i€ NOT accepied.) Status
I Inorganic; OK -No Comments.
2 Radiochemistry: Page )0, the CRDL for, and Cs-$37 shouid be 0.05 not 0.1. M W
3

JAPE PIE ARC PSR/ RS T LIMCE AR &5 . ©T g3

FT/PT A




P.1/1

SEP 13 ’93 ©4:22PM

SEP 13 ’99 B4:12PM BHI S@9 372 9447

:

2. Review No,

Review Comment Record (RCR) T
B9 BHI/QAS9018 "
1. Project 4. Pago i
Waste Site 116-C-2 Poge lof 1
5. Document NusbedsyTile(s) [ _-ausla._or& 7. Reviewer 1. Organizslban/Georp 9. Localina/Phonc -
Building Number
HO445- TNU&RLN (SDG No. H0445) 140-BC Aress - Ful) Claude Stacey BRI/QA HO: 16/372-92¢8
Protocol — Waste Ske
116-C2
11.  Cosvmept Subioitial Appeaval: 19. Agresmn) with [ndicsied vommcs) dapesitien(s) i}l CLOSED
Orgesizaion Muage? (Opaisaxt) Ravicwns/faie! of Confact 7,
Dee
: AslivoriOs .
12. | 13. Comment{s)Dissrepancy(s) (Provide technlcal justification for ths I8
Yerm | comment aad detallod recammaendusion of the action sequised lo comvecy/ Mold is.
| seacive o discepancylproblom indicated.) _ Polm | 4, Disposkion (Provide juskification if NOT sccepted) Statug
I | Inagasic: OK No Cominests. ‘
2 | Radiechermistry: Pags 10, the CRDL feor, snd Cs-937 sheuld bo 0.85 mot 0.1, contts Mt —
- _

LBYE Z.E 608 INTUIOHAML (MRS THY LLIZ>-C;  cC

/%




SDG H0445 VALIDATION REVIEW - RLW
Chem — No Comments

Rad — After the gamma energy analyses for these samples were recounted and submitted to the vahdator as
replacements, the final rad validation package — no comments.

A £



SEF 13 "Y9Y UIi40HM BHL S&D MANAGEMENE 589 Jrd 94y F.13713

Duncan, Jeanette M

From: Routt, Tina/RLO ftrou H2M. com]

Sent: Friday, August 27, 1099 9:51 AM

To: Duncan, Jeaneta/RLO-HAN

Subject: Review of Validation Report H0445 (C-2 A, B, C)
Jeanette -

I have the same problem with this validation report (H0445), Bruce needs to
%%clt_ some analyies to his list of those with detection limits greater than

So 737 BOVEKE, BOVHK?

s-137 in .

Eu152 in BovHke. Bovkkyr D & W\ Semples wan, LAY
Eu-154 BOVHKS, BOVHK7

No other problems. }%/

Thanks,

Tina Routt

CH2M Hill Richiand Office
509) 375-3444, ext. 211
509) 375-5566 fax



Review Comment Record (RCR)

1. Date 2. Review No.
8/31/99 BHI/QA99018
3. Project 4. Page

Waste Site 116-C-2 Page 1 of 1

8. Organization/Group

5. Document Number(s)/Title(s) 6. Program/Projecf/ 7. Reviewer 9. Location/Phone
Building Number

H0445-TNU&RLN (SDG No. H0445) 100-BC Areas — Full Claude Stacey BHI/QA HO0-16/372-9208
Protocol — Waste Site
116-C-2

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED
Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date
Author/Originator Author/Originator
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14,
Item | comment and detailed recommendation of the action required to correct/ Hold 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status

1 Inorganic: OK -No Comments.

2 Radiochemistry: Page 10, the CRDL for, and Cs-137 should be 0.05 not 0.1.




Duncan, Jeanette M

From: Routt, Tina/RLO [troutt@CH2M.com]

Sent: Friday, August 27, 1999 9:51 AM

To: Duncan, Jeanette/RLO-HAN

Subject: Review of Validation Report H0445 (C-2 A, B, C)
Jeanette -

| have the same problem with this validation report (H0445). Bruce needs to
:ardd some analytes to his list of those with detection limits greater than
DL

Co-60 in BOVHKG

Cs-137 in BOVHKS, BOVHK?7
Eu-152 in BOVHKS, BOVHK7?
Eu-154 BOVHKSE, BOVHK?

No other problems.
Thanks,

Tina Routt

CH2M Hill Richland Office

509) 375-3444, ext. 211
509) 375-5566 fax



oCrr—4iw— 12222 40 g o IM’D l"ﬂ.lm—ll':\..n - A2 LUEIISO0 Fedlf LA
: 1 15EF 1077997 05: 550 A1
2030 Wright Avenue
P.0. Box 4040
Richmond, CA 84804-0040
(510) 235-2633 + FAX (510} 235-0438
Facsimile Cover Sheet

1-1019

- TO: Company Name: g H I
Individual: JOM K es< ”(Q._

o cOPY

Telesphone #:

TROM: Wevw TN <o i

Number of pages being sent (ir_acluding.this page): l i

This facsimile may contain CONFIDENTIAL INFORMATION which also may be legally
PRIVILEGED and which is intended only for the use of the addreasses(s) named
above. If you are not the intended racipient of this faceimile, or the employee
or agent responsible for delivering it to the intended recipient, you are heresby

notified that any dissemination or copying of this faceimlle may be strictly
prohibited.

Date:

If you have received this facsimile in error, please immediataely notify us by

telephone and return the original facsimile to us at the above address via the
United States Postal Service. Thank you.

Yoy

IF YOU DO NOT RECEIVE ALL OF THIS TRANSMISSION, PLEASE CALL THE
FACSIMILE OPERATOR AT (510) 235-2633.

Operator Name: YV

Comments: J-OW,- ' ‘ ‘
Here pare ReViSey Resvers For
SO HOYYS (sap Bgq-008 whicH

INCOR Porazes  Recounres DATA FOR
G<p. |

Kel




| Y T el

e T Y

8DG 715¢

Contact Kevin ¢, Johnaon .

(NI SEANI SR W)

LAB SAMPLE ID

(RS N}

TMA/RICEMOND

SAMPLE DELIVERY GROUF HO445

WORK BSUMMARY

e e I DA T

SEP 108

F e L

99 B5:55PM

LOCATION MATRIX COLLECTED 8sUP-
CUSTODY SAF No RECRIVED  PLANCHET TBST FIX ANALYEED REVIEWED BY METHOD
POVHKS N906117-01  7150-001  AM 07/06/99 07/03/9% TAY Americium 241 in Soil
100-BC 116-C-2A SOLID 06/16/9%  7150-001 GAM 058/09/99 09/10/99 NJV Gamma Scan
B99-002~113 B99-002 06/21/9%  7150-001 BI_ L 06/28/99 07/09/99 TAH Nickel 63 in Soil
7150-001 BU 07/09/9% 07/09/99 TAR Plutonium, Imsotopic in Solids
7150-001 8B 06/30/99 07/09/9% TAR Total Stromtium in Soil
7150-001 u 07/03/9% 07/09/99 TAH Upranium, Isotopic in Seil
BOVHKS N906117-02 7150-002 M 07/06/9% 07/0%/99 TAH Americium 241 in Soil
100-BC 116+Ce2A 8OLID 06/16/%%  7150-002 .~ GAM 05/09/99 09%/10/99 WIV Gamma Scan
B99-002-112 B95-002 06/21/99  7150-002 NI_L 06/28/99 07/05/9% TAH MNickel 63 in Soil
7150-002 ‘PO 07/05/99 07/05/99 TAH Plutonium, Isotopic in Solids
7150-002 8R 07/03/92 07/0%/%% TAH Total Strontium in Soil
7150-002 v 07/05/99 07/0%/9% TAHR Uranium, Isotopic in Soil
BOVHK? N906117-03 7150-003 M 07/06/99 ©7/09/99 TAH Americium 241 in Soil
100-BC 116-C-2A BOLID 06/16/99  7150-003 aaM 09/09/3% 0%/10/9% NIV Gamma Bcan
B9$-002-112 B9S-002 06/21/99  7150-003 NI L 06/26/9% 07/0%3/9% TAH Nickel 63 in Soil
7150-003 PU 07/05/99 07/05/99 TAH Plutonium, Isotopic in Solids
7150-003 8Rr 07/01/%9 07/0%/99 TAH Toctal Strontium in Soil
7150-003 v 07/05/9% 07/03/95 TAH Uranium, lsotopic in Soil
BOVHKS HPOE117-04 7150-004. AM 07/06/99 07/09/99 TAH Americium 241 in Soil
100-BC 116-C-2A SOLID 06/16/99  7150-004 GAM 09/09/99 09/10/9% WV Gamma Scan
B9%-002-112 B995-002 06/21/9% 7150-004 N L 0E/28/99 07/09/99 TAH Nickel 63 in Boil
7150-004 1) 07/06/99 07/09/99 TAR Flutonium, Isotopic in Solids
7160-004 SR 06/30/9% 07/09/99 TAH Total Strontium in Soil
7150-004 v 07/02/99 07/09/99 TAH Uranium, Isotopic in Soil
Method Blank N906117-0€ 7160-006 4] 07/06/%2 07/0%/%% TAH Americium 241 in Soil
SOLID ‘ 7150-006 GAM 09/09/99 09/19/99 NIV Gamma Bcan
B99-002 7150-006 NI_L 06/29/99 07/09/99 TAH Nickel 63 in Soil
7160-006 b 07/05/99 07/09/9% TAN Plutonjum, Isofopic in Solids
7150-006 ("] 06/29/9% 07/09/99 TAH Total Btromtium in Soil
7150-006 o 07/05/99 07/09/99 TAH Uranium, Isotopic in Soil

WORK SUMMARY
Page 1
SMMARY DATA SECTION
Page €

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Version 3.0f

Repore date 09/10/39



SErTLIOT LoD 10 U IASRE NO= e

803 73150
Contact Kevin c. Johnson

TMA/RICHMOND
EAMPLE DELIVERY GROUP HO445

WORK SUMMARY, cont.

PRGN RAran N ] F.bos LlL

SEP 18 ’59 @5:55PM

Client Hanford
Contract JRR-SBR-2075935
Case no SPG-RO445

CLIENT SAMPLE ID LAR SAMPLE ID
LOCATION MATRIX COLLECTED SqP-
CUSTODY SAF Mo RECEIVED  PLANCHET TRST PIX AMALYSED REVIENED BY METHOD
Lab Contxol Sample R906117-08 7160-00% AM 07/02/9% 07/09/9% TAR Americium 241 in Soil
' SQLID 7150-00§ GAM 09/09/99 08/10/8% KJIV Gamma Scan
B99-002 7150-008 NI_L 06/29/99 D07/09/99 TAR Nickel 63 in Soil
7150-005 PU 07/05/%9 07/0%/93 TAH Plutonium, Isotoplc in Solids
7150-008 R 07/02/99 ©7/09/9% TAH Total Strontium in Soil
715Q-008 U 07/05/99 07/09/%% TAH Uranium, Isotopic in Soil
Duplicate (NSD6117-01) N906117-07  T150-007 AM 07/06/98 07/09/99 TAH Americium 241 in Boil
10G6-BC 116-C-2A SOLID 06/16/99  7150-007 GAM 03/09/99 09/10/99 RJIV Gamna Scan
' B99-002 06/21/93  7150-007 KI_L 06/29/99 07/09/99 TAH Nickel €3 in Soil
7150-007 U 07/02/9% 07/03/99 TAR PRlutonium, Isctopic in Solide
7150007 SR 06/29/93 07/08/99 TAH Total Stvontium in Soil
7150-007 u 07/07/99 07/09/99 TAH Uranium, Isotopic in Soil
COUNTS OF TESTS BY SAMPLE TYPE
TEST BAF No  METHOD REFERENCE CLIEST MORE RE RIANK LCS DUP SPIXE TOTAL
M ' 'B89-002  Americium 241 in Soil AM/CMPLATR 4 1 1 1 1
GAM BS$-002 Gamma Scan GAMMAHI 4 1 1 1 7
NI_L BY9-002 Nickel &3 in Soil R163LSC 4 1 1 1 7
i) B99-002 Plutonium, Isotepic in Solids . PUPLATE 4 1 1 1 7
SR B99-002 Total Strontium in Soil SRTOTAL 4 1 1 b1 7
U B99-002 VUranium, Isotopic in Soil UPLATE 4 1 1 1 7
TOTALS 24 € 6 § a2
Lab id IMANC
Protocol Hanford .
WORK SUMMARY Version ¥azr 1.0
Pags 2 Form DVD-Cwg
SOMMARY DATA SECTION Vexaion 3}, 06
Page 7

Raport date 09/10/99



DEFTLETLTIoY LDeuo (W lad NP WENL Wl =AWy | PRGN IF e 10 2N - Fer L
- : SEP 1@ ‘99 ©5:55PM
TMA/RICHMOND
SAMPLE DELIVERY GROUFP H(0445
N906117-06 A Ilothoc_l Bhnlr.‘
METHOD BLANK
SD@ 7150 ‘Client/Case no Hanford gm-ngs' 45

Contact Kevin ¢, Johngon Contract IRR-SBB-207225 ___

Lab sample id N906317-06 Client sample id Method Blank

Dept sample id 7150-006 _

Material/Matrix
SAF No pg9-002

' RESULT 20 BRR MDA RDL CQUALI-
ANALYTE CAS KO pci/g  (CounT) pCi/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.014 0.010 0.014 1.0 J U
Uranium 23S 15117-96-1 0.009 0.009 0.012 1.0 U U
Uranium 238 U-238 0.011 ¢.008 0.010 1.0 J 0]
Plutonium 238 13981-16-3 0.003 0.006 0.024 1.0 U PU
Plutonium 23%/240 PU-239/240 0.003 0.006 0.024 1.0 U PU
Nickel 63 13981-37-8 0.449 1.2 2.0 30 U NI_L
Americium 241 14596-10-2 -0.013 0.016 0.03¢ 1.0 1) AM
Total strontium SR-RAD -0,.051 0.10 0.10 1.0 U ER
Potassium 40 13966-00-2 u 0.10 u GAM
Cobalt 60 10198~-40-0 ¢ 0.007 0.050 U GAM
Cesium 137 10045-97-3 u 0.007 0.10 U GAM
Buropium 152 14683-23-9 U 0.020 g.10 4] GAM
Europium 154 15585-10-1 U 0.020 0.10 U GAM
Europium 155 14391-16-3 U 0,020 0.10 ¢) GAM
Radium 226 13962-63-3 U 0.010 0.10 u GAM
Radium 228 15262-20-1 g 0.030 0.20 U GAM
Thorium 228 14274-83-% u 0.00% u GAM
Thorium 232 TH-232 U 0.030 L] GAM
Americium 241 14596-10-2 U 0.020 o GAM
Uranium 238 U-238 U 0.80 u GAM
Uranium 235 15117-96-1 U 0.030 i} GAM
100 BC Areas- Full Protocol
QC-BLANK 31124

METHOD BLANKS
Page 1

SUMMARY DATA SECTION

Page B

Lab id IMANC
Protocol Hanford
Version VYer 1.9
Form DVD-DS .
Version 3,06

Report date 09/10/99




SEF-1Y—199Y  lEiuo HHERITRY NU— I EUH 10 1Ue U0 Fegor Ll
.o . SEP 18 99 B5:55PM

TMA/RICHMOND
SAMFLE DELIVERY GROUF HOA4S5
N906117-05 Lab Control Sample
LAB CONTROL SAMPLE

8DG 7150 Client/Came no Hanford . . . SDG-HO44S
Contact Kevin ¢, Johnson Case no TRE-SBB=307925
Lab sample id ¥906137-05 Client sample id Lab Control Sample .
Dept sample id 7150-005 Material/Matrix S0LID
SAF No p39-002
RERSULT 3c ERR MDA RDL QUALI - ADDED 2¢ ERR REC 3r LNTE PROTOCOL
AMALYTE i pCi/g {COINT) PCi/g pci/yg FIERS TEST pCi/g pCi/g ¥ {TOTAL) LIMITS
Uranjum 233/234 4.66 0.22 0.10 1.0 4] 4.83 0.19 96 88-112 80-120
Uranium 235 3.82 " 0.1% 0.012 1.0 [\ 3.82 0.16 87 B8-112 &0-120
Uranium 238 5.07 0.23 0.086 1.0 4] £.324 0.321 [ &) 88-113 80-120
Plutonium 238 11.7 0.81 D.040 1.0 PU 1.3 0,48 104 85-115 80-129
Plutonium 239/240 12.4 0.85 0.047 1.0 FU 11.9 0.48 104 85-115 80-120
Nickel 63 170 4.0 1.9 a0 RI_L 168 6.7 101 83-117
Amaricium 241 9.41 0.62 0.028 2.0 AM 10.5 D.42 50 87-113 00-120
Total SBtrontium . 14.0 0.37 0.10 1.0 SR 12.8 0.50 112 82-118
Cobalt 60 0.2310 ¢.0l18 0.010 . 0.050 GAM 0.203 0.008 103 73-127 80-120
Casium 137 ¢.250 0.017 0,010 0.10 GAM 0.231 Q.009 100 73-127 80-120
100 BC Areas- Full Protocol
QC-LCS 31123
Lah id IMANC
Protocol Hapferd
LAB OONTROL SAMVLES Version Yar 3.0
Page 1 Form DVD-ICS
SOMMARY DATA SECTIONM : Varsion 2,06
Page 3 Report date 09/10/99




SEF-1U—1J37 180

IHERITD MU= ELn

ERWFR SF-AI AL JW ]

MaJOr LA

SEP 1@ ‘S99 B5:55PM

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO44S
N306127-07 BOVEES
DUPLICATE
SDG 7150 Client/Case no Hagford . SDG-HO44S
Contact Kgvip ¢, Johngon Case no TRB-SBRC207935 . -
IXIPLICATE ORIGIMAL '

Lab sample id N906117-07
Dept sample id 7150-0¢7

¥ solids _97.5

Lab sanple id N30€117-0%
Dept sample id 7150-001
Recelived 06/21/99

aolids _37.%

Client sample id

Location/Matrix L0Q-BC A16-C-2h _ SOLID
Collected 95/16/99 0743

Custody/SAF Mo B83-002-113  D99-003

DUPLICATE 2¢ ERR

NDA ROL QUALI- ORIGINAL 32¢ RRR MDA QUALI- RPD 3¢ PROT
ANALYTE pci/g  {COURT) pci/g  pCi/y FIERS TEST pcl/fg  (CounT) pci/g FIERS %  ToT LIMIT
Uranium 233/234 0.361 0.1% 0.11 1.0 J U 0.344 0.14 0.085 J 5 1]
Uranium 235 6.018 0.035 0.13 1.0 u U 0.040 0.054 0.10 u -
Uranium 238 0.318 0.15 0.11 1.0 J u 0.411 0.14 g.085 J 26 Bs
Plutonium 238 «0.007 0.013 0.051 1.0 u PU 0.006 0.055 ¢.11 U -
Plutonium 239/240 0.020 0. 040 0.084 1.0 )] PU 0.030 0.036 0.066 U -
Kickel 63 1.1 2.0 2.0 1 NI_L 30.0 1.9 1.% 4 as
Americium 341 0.031 0.023 0.031 1.0 J AM 0.036 0.041 0.074 U 15 211
Total Strontium 0.096 0.10 0.10 1.0 U SR 0.162 0.12 0.13 J €2 162
Potassium 40 11.0 0.36 £.10 ' anM 1.9 0.48 0.23 (] 1
Cobalt 60 1.80 0.030 0.020 0.080 GAM 1.64. 0.061 0.034 ] 33
Cesium 137 1.00 0.034 0.020 0.10 GAM 1.04 0.049 0.040 4 33
Buropium 152 0.065 0.019 ©.030 0100 J GAM u 0.074 U 13 168
Buropium 154 o} 0.040 ¢.10 U GAM u 0.094 U -
Ruropium 155 1) 0.060 0.10 U GAM u 0.053 U -
Radium 226 0.410 0.026 0.030 0.10 GAM 0.475 0.060 0.061 15 39
Radium 220 0.580 0.073 0,080 0.20 GAM 0.607 0.14 0.16 s 51
Thorium 22§ 0.600 0.017 0.020 GAM 0.614 0.032 0.036 2 3
Thorium 232 2.580 0.073 0,080 GAM 0.607 0.14 0.16 - sl
Amaricium 241 v 0.040 v GAM U 0.033 U -
Uranium 3238 v 2.0 ¢] GAM v 4.7 U -
Uranium 235 U 0.050 U GAM u 0.081 U -

100 BC Areas- Full Protocol

QC-DUPHL 31125

DOPLICATES |
Page 1
SUMMARY DATA EECTION
Fage 10

Lab id TMANC
Prococol Hapfopd
Version Yer 1.0
Form DVD-OP
Version 3,06
Report date $03/10/93%




SEP-19-1999 1B:@5

THERMD NU—{1ECH

TMA/RICHMOND
SAMPLE DRLIVERY GROUP HO445

121U5204.0u

F.grs1ll

SEP 18 ’S9 @5:55PM

N906117-01 BOVEKS
DATA SHEET
sDG 7150 Client/Case no Haaford SDG-H0445
contract TRE-SBB-207925

Contact Kevip ¢, Johnson

Lab sample id N206117-01_
Dept sample id 7150-00% __

Received 06/21/99
% solids _37.5

Client sample id BOVHKS

Location/Matxrix 100-BC 116-C-2A SOLID

Collected 06/16/99 07:42.
Custody/SAP No B99-002-112 B929-002

2¢ ERR

) RESULT MDA _RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.344 0.14 ¢.085 1.0 J U
Uranium 235 15117-96-1 0.040 0.054 0.10 1.0 u u

 Uranium 238 U-238 0.411 0.14 0.085 1.0 J U
Plutonium 238 13981-16-3 0.006  0.059 0.11 1.0 U PO
Plutonium 239/240  PU-239/240 0.030 0.036 0.066 1.0 U 2]
Nickel 63 ' 13981-37-8 30.0 1.9 i.9 30 ‘WI_L
Americium 241 14596-10-2 0.036  0.041 0.074 1.0 U AM
Total Strontium SR-RAD 0.182 0.11 0.13 1.0 J " 8R
Potassium 40 13566-00-2 11.9 0D.48 0.23 GAM
Cobalt 60 10198-40-0 1.64 0.061 0.034 0.050 GAM
Cesium 137 10045-97-3 1.04 0.049 c.040 0.10 GAM
Europium 152 14683-23-9 U 0.074 0.10 U GAM
Eurcopium 154 15585-10-1 U 0.094 0.10 u GAM
Buropium 1S5 14391-16-3 u 0.053 ¢,10 U GAM
Radium 226 13982-63-3 0.475 0.060 0.061 0.10 GAM
Radium 228 15262-20-1 0.607 0.14 0.16 0.20 GAM
Thorium 238 14274-82-9 0.614 0.032 0.036 GAM
Thorium 232 TH-232 0.607 0.14 0.16 GaM
Americium 241 14596-10-2 U 0.033 U GAM
Uranium 238 U-238 u 4.7 u GAM
Uranium 235 15117-96-1 L] 0.081 U GAM

100 BC Areas- Full Protocol

DATA SHEETS
Page 1

SUMMARY DATA SECTION

" Page 11

Lab id TMANC
Protocel Hanford .
Veraion Yer 1.0
Form DVD-D§
Veraion 3,06
Report date 09/10/99
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TMA/RICHMOND

SANPLE DELIVERY GROUP HO0445 7
NH906117-02 ‘ . BOVHKG
DATA SHEET
8DG 7150 Client/Case no Hanford EDG-HO445

Lab sample id N906117-02
Dept sample id 7150-002
Received 95/21/99
¥ solids _97.7

Contact Kevin ¢. Johnson

Client sample id BOVHKSE

Location/Matrix 100-BC 116-C-23
Collected 06/16/99 08:05

Custody/SAF No B99-002-112 B99-002

Contract TRE-SBR-207926

SOLID

 RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g  (COUNT) pCi/g pti/g FIERS = TEST
Uranium 233/234 U-233/234 0.445 0.056 0.018 1.0 J U
Uranium 233 15117-96-1 0.031 0.015S 0.015 1.0 J v
Uranium 238 U-238 0.475 0.060 0.021 1.0 J v
Plutonium 238 13581-16-3 0.123 0.042 0.045 1.0 J PU
Plutonium 239/240 PU-239/240 1.30 0.14 0.042 1.0 PU
Nickel 63 13981-37-8 465 6.7 2.0 30 NI_L
Americium 241 14596-10-2 0.654 0.11 0.046 1.0 J AM
Total Strontium SR-RAD €.18 0.24 0.12 i.0 SR
Potassium 40 13966-00-2 1z.0 0.54 0.37 GAM
Cobalt €0 10198-40-0 12.2 0.15 0,076 0.050 GAM
Cesium 137 10045-97-3 23.0 0.18 —0.33 0.10 GAM
Buropium 152 14683-23-9 29.6 0.32 _D0.30 0.10 GAM
Buropium 154 15585-10-1 3.29 0.25 0.25 0.10 GAM
Buropium 15§ 14351-16-3 u 0.25 0.10 ] GAM
Radium 226 13982-63-3 0.412 0.13 g.1e 0.10 GAM
Radium 228 15262-20-1 0.449 0.27 0,39 0.20 GAM
Thorium 228 14274-82-9 0.727 0.08% 0.13 GAM
Thorium 232 TH-232 0,449 0.27 0.3% GAM
Americium 241 14596-10-2 0.479 0.18 0.28 GAM
Uranium 238 U-238 v 12 u GAM
Uranium 235 15117-96-1 4] 0.33 4] GAM

100 BC Areas- Full Protocol

DATA SHEETS

Pags 2

SUMMARY DATA SECTION

Page 12

Lab id TMANC
Protocol Eanford
Version Ver 1.0
Form DVRD-D&
Version 3, 06 .
Report date 09/10/9%9
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SEP 18 '99 @5:55PM
TMA/RICHMOND

N906117-03

EANPLE DELIVERY GROUP HO445

DATA SHEET

BOVHK?7

SpG 7150

Contact Kevin c¢. Johnson

Lab sample id N3906117-03
Dept sample id 7130-003
Received p6/21/99
¥ solids _27.7

Client/Case no Hanford

Client sample id BQVHK?Z

Contract TRB-SBE-207925

Location/Matrix A00-BC 116-C-2h  SOLID
Collected Q6/1€/99 08:05
Custody/SA¥ No B29-002-212 . B99-002.

RESULT 20 ERR MDA RDL QUALI- )
ANALYTE CAS NO pci/g (counmT) pCi/g pCi/g FIERS TEST
Uranium 233/234 0U-233/234 0.418 0.047 0.018 1.0 J u.
Uranium 235 15117-96-1 0.029 0.014 0.011 1.0 J U
Uranium 238 U-2238 0.415 0.047 0.011 1.0 JB U
Plutonium 2238 13981-16-3 - 9.153 0.052 0.035 - 1.0 J " PU
Plutonium 239/240 PU-239/240 1.49 0.17 0.035 1.0 ‘ PU
Nickel 63 139081-37-8 540 7.3 2.1 ap NI L
Americium 241 14596-10-2 0.710 0.09% 0.039 1.0 J AM
Total Strontium SR-RAD 3.07 0.18 0.12 1.0 SR
Potassium 40 13966-00-2 13.2 0.37 0.24 GAM
Cobalt 60 10198-40-0 11,1 0.090 0.038 0.050 GAM
Cesium 137 10045-97-3 22.9 0.11 0.070 0.10 GAM
Europium 152 14683-23-9 25.5 0.16 0,33 0.10 GAM
Europium 154 15585-10~-1 2.73 0.13 0.13 0.1¢ GAM
Buropium 158 14391-16-3 U 0.19 0.10 ) GAM
Radium 226 13582-63-3 0.416 0.074Q 0.091 0.10 GAM
Radium 228 15262-20-1 0.615 0.15 0.21 0.20 GAM
Thorium 228 14274-82-9 0.686 0.049 0.073 GAM
Thorium 232 TH-232 0.615 0.15 0.21 GAM
Americium 241 14596-10-2 0.501 0.097 0.15 GAM
Uranium 238 U-238 U 6.8 U GAM
Uranium 235 15117-96-1 u 0.19 U GAM

100 BC Areas- Full Protocol

Lab id IMANC

Protocol Hanford

DATA SHEETS Version Yer 1.9¢
Page 3 ' Form QVR-DS
SUMMARY DATA SECTION Version 3,06
Page 13 Repoxt date 09/10/99
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SEP 1@ ’99 @S:S5PM

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO445

N906117-04 BOVHKS
DATA BHEET
8DG@ 7150 Client/Came no Hanford SDG-HO44AS

Contact Kevin ¢, Johpson Contract TRR-SBR-20792°5

Lab sample 14 N$06117-04

Dept sample id J150-004
Received D6/21/99
% sclids _397,3

Client sample id BQVHKS
Location/Matrix 1D0-BC 116-C-23 SoLip
Collected 06/16/99 0B:32
Custody/SAF No B98-002-112 B99-003

'RESULT av ERR MDA RDL QUALI -

ANALYTE CAS NO pci/g (coumT)  pCi/g pCi/g FIERS TEST
Uranlum 233/234 U-233/234 0.446 0.085 0.03s 1.0 J U
Uranium 235 15117-96-1 0.036 0.027 0.034 1.0 J U
Uranium 238 U-238 0.431 0.084 0.028 1.0 J u
Plutonium 238 13981-16-3 0 0.013 0.036 1.0 U FU
Plutonium 239/240 - PU-239/240 0.145 0.047 0.036 i.0 J PO
Nickel 63 13981-37-8 53.5 2.7 2.2 30 NI_L
Americium 241 1459€-10-2 0.063 0.028 0.021 1.0 J AM
Total Strontium SR-RAD 1.98 0.16 0.12 1.0 S8R
Potagsium 40 13966-00-2 11.2 0.35 0.16 GAM
Cobalt 60 10198-40-0 0.755 0.032 0.022 0.050 GAM
Cesium 137 10045-97-3 i,34 0.040 0.033 0.10 GAM
Burcpium 152 14683-23-9 2.19 0.062 0.061 0.10 GAM
Europium 154 15585-10-1 0.264 0.067 0.073 0.10 GAM
Europium 155 14391-16-3 4] 0.0%0 .0,10 u GAM
Radium 22§ 139682-63-3 0.446 0.045 0.048 0.10 GAM
Radium 228 15262-20-1 0.542 0.090 0.11 Q.20 . GAM
Thorium 228 14274-82-9 0.594 0.029 0.035 GAM
Thorium 232 TH-232 0.542 0.090 0.11 GAM
 Americium 241 14596-10-2 u ' 0.20 U GAM
Uranium 238 U-238. u 3.3 u GAM
Uranium 235 15117-96-1 1] 0.10 u GAM

100 BC Areag- Full Protocol

Lab id TMANGC
Protocol Hanford

DATA SHEETS Veraion Ver 1.0

Page 4 Parn RYR-DS
SUMMARY DATA SECTION Version 3,06
Page 14 Report date 09/10/59
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Bechtel Hanford Inc. CHAIXY QF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-112 [Page 1 of 1 [.%
l('ol}:c;:;:-bcw Keriow Co;latlli\'mca:lmm:t Tel;%l':;:;s No. v ];;;‘Csjoordlnnof Price Code Data Turnaround 'EL
II roject Designation Sampling Location No. 15Days - @
100 BC Areas - Full Protocol 100 BC 116-C-2A B
lce Chest No. Field Logbook N Method of Shipment "
"“eZc 79 003 e T ;
Shipped To "Offsite Property No. |Biitof Lading/Air Bill No. S
-9 ATip (67 92357552 D76
A Rite 2/ 2éoo
POSSIBLE SAMPLE HAZARDS/REMARKS Yons o | Coolic | om Nose T
‘ Preservation m
S D ( H O L‘_Lts Type of Container F 6 G w6 w g
No. of Contziner(s) ! 1 ! A ! %
$pecial Handling and/or Storage Volame 20mL. 60l 123ml. 250m1, 1000mL E{)
- - X
Aty Sean mm(1)in | Cuowben | P Metali- 1Seeivem (D in
Special Hex- 796 | S00A(SW. | Spacial
SAMPLE ANALYSIS ecocions p:_"n._, racioes.
. . > m'ftc") 1
~ Sampie No. Mairix * Sample Date Sample Time ™ it
VAEsvHKS Sol L1699 | o742 | X X Fay g te W
vewixs Soil bife |aRos | | X Bmf_l‘j___
VENVHIZ Soil b16-99 |0Fe5 | x X X ey
vfvke Soll §.4¢-59 logse | x | x X Doyt (§
i : -
' o1
i SPECIAL INSTRU CTIONS Matrix * @ %
: CHAIN OF POSSESSION Sign/Priat Names W ,m’ -241; Isotopic Mutoalum; Isotopic Uranium; Strontimn-19,90 — Totl 5t ::, o %
P uished BY DT ] q"l P Puellme g o | o Ganma Spectroscops {Cesiwn-137, Cobak 80, Faropiom-152, Evropiun-154, Viper ®
! . et (~& 5J§"Tf im0 c-:s;-c Addon {Amesiciumr-241, Uraabus-138) - ok yrt u;{f
23 me . ri] '
REF [ C 6]377 /foco | Si?ite,gr{déi ;{HZ o0 | enteeemie cusinentBLe 7o Seas coc o
Reaquithed By , DateTime -
Shrta A &8¢ 0 S
o By T Tme Date/Tine _ B g -
A Lrd 4= 1065 JA Loric &8P 1245 :
;: LABORATORY jved By Title Dete/Time
SECTION
t FINAL SAMPLE | Disposal Method  Disposed By Dute/Time




